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1. Introduction 
An emerging appreciation of the toxicological 
characteristics of airborne nanoparticles (< 100 nm) 
(Maynard and Aitken, 2007) has resulted in a need 
for accurate methods of quantifying particle 
concentrations during nanotechnology processes.  
To contribute towards addressing this, we deployed 
a comprehensive suite of particle instrumentation 
during five distinct nanotechnology processes 
across four workplaces.  The aim of this was to 
assess the relative importance of numerous 
measurement technologies in terms of quantifying 
worker exposure. 
2. Methods 
A a range of parameters were measured at the 
particle emission source and in the breathing zone 
of workers and at background locations during each 
process.  Three Condensation Particle Counters 
(CPCs) were used for measurements of particle 
number concentration (PNC) down to 6 nm.  
Particle size distribution in the nanometer range 
was measured by a Scanning Mobility Particle Sizer 
(SMPS) with a scan time of 180 s and size range of 
approximately 4 to 160 nm.  Particle size 
distribution and number concentration in six 
channels between 0.3 μm to 10 μm was measured 
by a hand-held optical particle counter (OPC).  A 
Nanoparticle Surface Area Monitor (NSAM) with a 
size range of 0.01 μm to 1.0 μm was used to obtain 
surface area equivalent dose of inhaled particles for 
the alveolar lung region.  Particle mass 
concentration was measured by an aerosol 
photometer fitted with a 2.5 μm impactor. 
 
3.  Results and Discussion 
The five processes investigated all generated 
nanoparticles, although their strength varied 
significantly.  It was necessary to monitor 
background nanoparticle concentrations at a 
distance of ~7 m during each process in order to 
accurately establish the baseline level to which the 
process contributed. 
Figure 1 shows time series plots of PNC across 
different size ranges (CPC and OPC) during two 
episodes of jet-milling surface-functionalized 
synthetic clay platelets.  Marked increases above 
background levels of two orders of magnitude were 
observed for all particle sizes during the processes. 
  
Figure 1 – PNC measured by a CPC and OPC during 
two episodes of jet-milling surface-functionalized 
synthetic clay platelets. 
Inter-instrument correlation exhibited substantial 
variability across the 5 processes investigated, and 
appeared to be dependent on the specific 
nanomaterial being processed.  For most 
processes, PM2.5 was poorly correlated with the 
other parameters monitored, while correlation 
between SMPS, CPC and NSAM measurements 
ranged from fair to excellent.  A portable CPC, 
OPC, and photometer were capable of capturing 
most of the variability observed in the more 
comprehensive set of instruments.  This indicates 
that a simplified approach may indeed be a suitable 
means of quantifying workplace exposure to 
airborne nanoparticles, in keeping with the 
technique proposed by Methner et al. (2010). 
3. References 
Maynard, A.D. and Aitken, R.J. 2007. Assessing 
exposure to airborne nanomaterials: Current 
abilities and future requirements. Nanotoxicology, 
1: 26-41. 
Methner, M., Hodson, L., Geraci, C. 2010. 
Nanoparticle emission assessment technique 
(NEAT) for the identification and measurement of 
potential inhalation exposure to engineered 
nanomaterials – Part A. Journal of Occupational 
and Environmental Hygiene, 7:127-32. 
4. Acknolwedgement  
The authors wish to acknowledge support and 
funding provided by Safe Work Australia. 
